ABSTRACT
disease, it is necessary to examine not only the biological process of the disease but also the psychological process of the diseased person. The first step can be called the biological or physiological process. In this process, excessive exposure to psychological stress causes a physiological reaction in the body and this reaction in turn gives rise to irreversible changes in tissue or a functional disturbance of the biological system, which is recognized as dis ease. According to the cognitive model of stress proposed by R. S. Lazarus,8 a stress reaction follows only when an individual "appraises" his current situation as stressful. Therefore, cognitive process cannot be ignored when the effect of psychological stress on health is studied. This fact is shown schematically in the left side of Fig. 1 
((A)-(B)-(C)
).
The second step can be called the behavioral or psychological process. An ill person does not necessarily visit a medical facility even if a disease is developing in his body. Before he seeks medical aid, he should perceive a change in his body through his symptoms and appraises his current situation as stressful ((C)-(D) (E) in Fig. 1 ). In both the physiological and psychological processes, stress can not be defined exclusively by situations because the capacity of any situation to produce stress reactions depends on the characteristics of individuals.2 The stress might be appraised quite differently according to the individual suscepti bility to psychological stress even if they are exposed to the same amount of psychological stress in similar situations ((X)-(B) and (X)-(D) in Fig. 1 ). According to this model , the psychological process of an ill person can be classified into three forms : (1) the case in which physical stress plays a pre dominant role, (2) the case in which both physical and psychological stress play a significant role and (3) the case in which psychological stress plays a pre dominant role. Naohito Yamaguchi
CONFOUNDERS IN CASE-CONTROL STUDIES
When a case-control study is designed to investigate the relationship be tween stress and disease, the case group as well as the control group is often sampled from those who visited outpatient clinics. The hypothesis to be tested is the relationship shown in Fig. 1 as the direct link of (A) with (C) through (B). However, statistically significant association might be detected through the study although there is no direct relationship between psychosocial environ ment and the disease. There are two possible situations which might cause a spurious association in a case-control study. A case-control study was designed to test the hypothesis that psychological stress was related to an outbreak of a gastric ulcer. To test this hypothesis. the magnitude of psychological stress, measured by a questionnaire, of patients who visited outpatient clinics and were diagnosed as having a gastric ulcer (cases) was compared with that of patients who visited the same outpatient clinics and were diagnosed as acute cholecystitis (controls). The result of the question naires successfully showed that the patients with gastric ulcers suffered from stronger psychological stress than the patients with acute cholecystitis.
In this example, the sampling of gastric ulcer cases is biased by the patients' seeking-medical-aid behavior and those with higher susceptibility to psychological stress tend to be sampled in the case group compared with the control group.
This might occur since the symptoms of acute cholecystitis would develop in a different manner from those of a gastric ulcer.
In the instance of a gastric ulcer, symptoms tend to develop gradually over a long period, which can be the cause of both physical and psychological stress, whereas the symptoms usually develop more rapidly in the case of cholecystitis, where physical stress plays a greater part when the patients decide to seek medical aid. In this example, the patients with gastric ulcers would be more susceptible to psychological stress than the patients with acute cholecystitis and the result of the questionnaire would de monstrate that gastric ulcer cases suffer from more severe psychological stress than controls even if the case group was exposed to almost the same level of psychological stress as the control group. This fact is shown in Fig. 1 Another situation which might cause a spurious association can be seen when the psychosocial situation of the case group is different from that of the control group. For example , this might occur when the cases are sampled from office workers whereas the controls are sampled from the general population .
Office workers might suffer from more severe psychological stress when com pared with the general population because their social and interpersonal situa tions are more specific. In this situation , the result of the case-control study will possibly show that the case group suffers from more severe psychological stress although stress is not directly related to the disease process . This fact is demonstrated in Fig. 1 (1) Hospital patients should be avoided if possible.
(2) If hospital cases are the only available source of the study, controls should also be selected from hospital patients who are suffering from similar symptoms in similar regions for similar durations compared with the cases.
(3)
If possible, cases and controls should be sampled before they are in formed of their diagnoses.
